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MORE than half a century has passed since the description by
Landry, in 1859, of an increasing progressive form of paralysis, affect-
ing the muscles of the legs and rapidly extending in turn to the .arms
and trunk, and producing death by paralysis of the muscles of respira-
tion. The reflexes are lost, but the muscles retain a normal reaction
to faradism. Muscular and special senses are not involved, and the
sphincters remain intact. Slight fever, numbness and tingling in the
fingers may be present. In Landry's case, no lesions were found in
the brain or spinal cord at autopsy. To this affliction the name
Landry's paralysis has been ascribed.

Since then a copious literature has accumulated, and numerous cases
have been reported, simulating clinically to a greater or less extent in
semiological features Landry's description.

From an etiological point of view, it is generally supposed that the
affliction has a toxic basis. Bacteria have been discovered in a number
of instances (Eisenlohr, Remlinger, Marie and Marinesco), and some
investigators have attempted to isolate a specific organism (Nazari,
Buzzard).

The first anatomical examination of Landry gave a negative result,
and he postulated that the condition was without an anatomical founda-
tion. In the older literature a number of cases are on record which
were subjected to post-mortem examination and in which no lesions
were found.

The explanation for the negative pathological findings in the older
cases is obvious when we consider the fact that these examinations
were made before the introduction of selective and improved methods
for the staining of nervous tissue, especially the peripheral nerves. In
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addition to this the histological examinations were in several instances
quite incomplete ; even in the later literature many cases are recorded
in which an examination of the peripheral nerves was not made.

In such instances it is plain that no definite conclusions could be
deducted in reference to the morbid pathology.

If we consider the abundance of cases which have been reported in
recent years, in which a complete pathological examination has been
undertaken with improved methods, it becomes apparent that morbid
changes can scarcely be regarded as negative in this type of paralysis.

It has, therefore, been the desire of investigators to establish some
relation between the clinical manifestations and the pathological changes,
and to discover the etiological factors in the production of the clinical
picture. The question then arose whether the symptoms were due to
changes in the peripheral or central nervous system. But the difficulty
which has presented itself is the lack of uniformity and the variation
in the descriptions of the pathological alterations.

Changes have been described in the cells of the anterior and
posterior horns of the spinal cord, especially the anterior horns, with
myelin degeneration in the central nervous system as well as the
peripheral nerves. Degenerative changes have been reported in the
anterior and posterior roots. Probably the most frequently described
morbid condition has been a hypersemia of both the spinal cord and
meninges, associated with capillary haemorrhages or perivascular in-
filtration. An intense diffuse inflammation of the spinal cord and
meninges has been observed, accompanied by marked vascular infiltra-
tion and areas of softening. Changes confined exclusively to the peri-
pheral nerves have been reported, and hyaline degeneration of the walls
of the blood-vessels.

The numerous instances in which enlargement of the spleen and
pleurisy with recent or old adhesions has been observed, is interesting.

Great importance has been attached to the changes in the spinal
cord and brain, and consensus of opinion has been that the anatomical
alterations in this condition are to be found in the central nervous
system.

A number of authors have called attention to the possibility that
the affection is essentially polyneuritic in character, and not dependent
upon changes in the central nervous system. Dydynski has placed
great importance upon the damage to the peripheral nerves, but believes
that the central nervous system may also to a greater or less extent be
involved. He explained the cause of the ascending character of the
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paralysis by the theory that the most important nerves possess the
greatest resistance against toxins and are in consequence the last to
become affected. Holly, in a report of seven cases of Landry's paralysis,
concluded that it was an acute type of polyneuritis. In one of his cases
the changes were confined to the fine muscular branches. He laid
great stress upon the examination of the peripheral nerves in all cases
of acute ascending paralysis.

V. Leyden and G-oldscheider concluded from the manifold anatomical
changes, that the affection could assume a bulbar, medullar or neuritic
form. They believed that a combination of any two of these conditions
could occur and might begin in the peripheral nerves and ascend to the
spinal cord. Saltmann suggests a separation of the condition into
several forms depending on polyneuritis, myelitis, or without anatomical
changes. Such a division might indicate different stages of the same
process, depending upon the duration of the disease and the virulence
of the toxin. Other authors believe that a close relation exists between
poliomyelitis and the Landry symptom-complex. Wickmann states
that the most of the fatal cases of acute poliomyelitis in the final stages
of the disease present the symptoms of an acute ascending or descend-
ing paralysis. Harbitz and Scheel declare that many cases of so-called
Landry's paralysis, or ascending paralysis, are severe cases of acute
poliomyelitis, with the usual extension outside of the spinal cord.
Mosny and Moutier believe that the Landry's symptom-complex corre-
sponds anatomically to an encephalomyeloneuritis, or toxic infection of
the entire neurons.

According to other authors, Landry's paralysis is only a clinical
" symptom-complex " which may occur in diseases affecting different
parts of the nervous system, viz., poliomyelitis, lyssa, polyneuritis, &c.

In view of the diversity of opinions in reference to this affection, a
report of the following case seems appropriate, since it presented some
interesting features, and inasmuch as a pathological examination with
the latest methods was possible.

HISTORY OF ILLNESS.

Case 395.—Male, aged 24. German, stove fitter, single.
Family history.—Mother dead. Father living and healthy. Patient had

nine brothers and sisters; six died in infancy ; those living are healthy. No
history of nervous or tubercular disease in the family.

Personal history.—Patient learned to walk between the second and third
year of age. Successful with his studies at school. From 1908 to 1910 he
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served as a soldier in the German Army. He was not a heavy smoker and did
not use alcohol to excess.

Past illnesses.—During childhood he had diphtheria and whooping cough.
No history of eye or glandular diseases. The adult life of the patient was free
from illness.

Present illness.—On the morning of January 4, 1912, the patient on
rising observed that he had difficulty in walking. He did not recall having
noticed any weakness in his lower extremities the day before. He suffered
no pain whatever, but his legs felt heavy, and walking was so uncertain that,
contrary to his usual custom, he used the street car in going to work. During
the day he felt languid and faint. He could not sleep at night and was more
comfortable when lying upon his back. On the morning of January 5 his
condition was about the same, and he went to his work, but was compelled
to return home about noon on account of the increasing weakness in his legs,
and a few hours later could not stand without support. His appetite was
extremely poor. No fever was noticed. His physician ordered him to bed.

On January 6 the paralysis was more marked and the patient uncomfort-
able and restless.

January 7 : His physician ordered him to be sent immediately to the
hospital. The paralysis extended to the upper extremities, being more pro-
nounced in the left arm than the right arm.

January 8: Paralysis of the arms was complete, but no pain was felt by
the patient, only discomfort from lying on his back. He suffered somewhat
from headache, and a coated tongue.

January 9: Patient was very weak, but no new symptoms developed.
On the morning of January 10, the patient experienced difficulty in swallow-

ing and was extremely weak. The paralysis extended to the muscles of the
shoulders and neck, and difficulty in speaking supervened. About 4 p.m. he
complained of dyspnoea and breathing became laboured. At 6.30 death
occurred from respiratory paralysis.

PHYSICAL EXAMINATION.

The following examination of the patient was made on his admission
to the hospital, January 7, 1912. Patient a young man of pale com-
plexion and appeared to be well nourished. Muscles well developed.
No excess of fat. (Edema, exanthema or scars absent.

Head : Eyes, nose, and ears normal.
Mouth : Tongue coated, teeth in fair condition. Pharynx and tonsils

swollen and congested.
Neck : Normal.
Thorax : Normal in breadth. Somewhat fiat. Expansion normal.
Lungs : Vesicular breathing. No rhonchi or other abnormal signs.
Heart: Action regular. Sounds intensified. Pulse regular and full.
Abdomen: Not sensitive to pressure. Liver and spleen could not

be palpated.
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Spinal column : No deformity present; not sensitive to pressure.
Urine analysis : The urine was regularly examined, but nothing patho-

logical could be detected.
Examination of the spinal fluid: Colour normal. Three cells

per cubic millimetre.
Wassermann test: With both blood and cerebrospinal fluid negative.

NEUROLOGICAL EXAMINATION.

Sight: Pupils react normally to light. Acuteness of vision f. No
strabismus. Conjunctival reflex normal.

Hearing: Auditory apparatus in good condition (Weber and Einne
tests).

Smell: Normal.
Taste : Normal.
Upper extremities : The patient could raise his right arm with great

effort only, and his left not more than 45°. Muscles very weak—left more
so than the right. Dynamometer 10. Plexors and extensors similarly affected.
Muscular atrophy absent.

Eeflexes: Triceps—-left less than right. Biceps—left less than right.
Abdominal and cremasteric reflexes normal.

No pain upon pressure or other sensory disturbances could be elicited.
Ataxia absent.

Lower extremities: Active movement impossible. No muscular
atrophy.

Eeflexes: Patellar and achilles lost. No sensory disturbances. Eectal
and vesical sphincters intact.

AUTOPSY.

Body medium sized, well nourished and muscular. No oedema or
scars were found.

Thorax : Upon opening the thorax the lungs sunk but slightly
backward, and were adherent to the anterior wall of the thorax. The
pleura was greatly thickened.

Lungs : Weight 1,190 grm. The upper lobe of left lung was soft
in consistency. The lower lobe somewhat firm. Upon section the
upper lobe was found to be emphysernatous and considerably congested.
The surface of the section was of dark grey colour. Upon pressure
a thick grey secretion could be expelled from the bronchi and
parenchyma. The mucous membrane of the bronchi was swollen and
slightly congested. The upper and middle lobes of the right lung were
soft in consistency, also the lower lobe in its peripheral portions.
Upon section the upper and middle lobes were found to contain air.
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In the firm portion of the inferior lobe several small pneumonic areas
of consolidation were present.

Pericardium : A few drops of clear yellow fluid were present in the
pericardial sac.

• Heart: The heart was about the size of the fist of the corpse.
Anteriorly the pericardial fat was greatly increased. The wall of the
right ventricle was 0'7 cm. thick. The mitral cusps were thin and
smooth. The endocardium was soft and glossy. Upon the epicardium of
the left ventricle groups of blood clots were present. The wall of the
left ventricle was 1£ cm. thick. The endocardium of the left ventricle
was rough. The mitral valve was somewhat thickened, also the aortic
leaflets. The intima at the beginning of the aorta was smooth. The
aorta was quite elastic. Upon section of the heart, muscle was a dark
reddish-brown colour.

Mouth, oesophagus, &c. : The mucous membrane of the floor of
the mouth and cheeks was injected and the tonsils much enlarged.
The crypts of the tonsils contained yellow soft masses. The glands
at the roots of the tongue were hyperplastic. Upon section the tonsil
was of a reddish-grey colour. A small area about the size of a pea
and of a greenish-grey colour was found in the right tonsil. The
mucous membrane of the oesophagus was pale and smooth. The
thyroid gland appeared normal.

Abdomen: Upon opening the abdomen, fibrous adhesions were
found between the diaphragm, liver, and peritoneum.

Stomach : The mucous membrane was greyish-red in colour and
contained petechial haemorrhages.

Intestines: The mucous membrane of the duodenum somewhat
thickened at the pyloric end. Here and there in the small intestines
isolated areas of irregular mucous membrane were found. Otherwise
normal in appearance. The lymph follicles were not enlarged. Peyer's
patches appear normal. A thick secretion covered the lower portion of
the large intestines. The mesenteric glands were somewhat enlarged.

Liver: Weight, 2,200 grm. The liver was firmly adherent to the
diaphragm on the right side. Upon section it was found that small
yellowish spots were scattered throughout the organ. Considerable
congestion was present. The gall-bladder contained several dark orange
coloured gall-stones.

Spleen : Weight, 500 grm. Enlarged. Adherent to the neighbour-
ing organs by thick bands. The capsule was thickened, consistency
soft. Upon section the pulp was dark red in colour and congested, and
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the cut surface covered with a thick dark reddish-grey fluid. The
follicles were quite evident.

Pancreas: Soft in consistency and of greyish colour. Between the
spinal column and the pancreas many enlarged lymph glands of a
yellowish-grey colour were present.

Suprarenal glands : Normal in appearance.
Kidneys : Weight, 320 grm. Firm in consistency. Capsule strips

readily. The surface was reddish in colour. Upon section the paren-
chyma appeared of a bluish-red colour. The cortices were thickened.
The pelves and calices congested and filled with a thick greyish-yellow
secretion.

Bladder: Normal.
The muscles of the thorax and abdomen were unusually dry.
Head.—Calvarium : Symmetrical. Wall, 6 mm. in thickness.

Diploe porous.
Dura mater : Tense, smooth, and unusually moist throughout.
Pia mater : Somewhat thickened in the frontal region of the left

hemisphere, glossy and tender over the entire surface of the brain.
Brain : Macroscopically nothing pathological could be found.
Spinal cord: Upon opening the spinal canal some fresh coagulated

blood was found in the lower portion. Otherwise the spinal cord
appeared normal.

BACTERIOLOGIAL EXAMINATION.

Cultures were made from the spleen and a streptococcus isolated.

ANATOMICAL DIAGNOSIS.

Consolidated areas in inferior lobe of left lung, Abscess of the
pharyngeal tonsils. Pleuritic and peritoneal adhesions. Spleen greatly
enlarged (septic splenic tumour). Congestion of kidneys.

MICROSCOPICAL STUDY.

Various parts of the central nervous system and the peripheral
nerves were fixed in different fluids; namely, formol, alcohol, Weigert's
mordant and Orth's fluid.

The parts of the nerves were labelled by spreading them out upon
strips of cardboard, to which they tenaciously clung.

The following staining methods were used : Nissl toluidin blue;
polychrome methylene blue; Mallory's hasmatoxylin; Marchi; Biel-
schowsky; Sudan I I I ; Van Gieson's hsematoxylin-eosin; Weigert's
myelin-sheath, &c.
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Meninges: No infiltration or pathological changes could be found.
Brain: Sections from different parts of the brain were studied by

the Nissl toluidin blue, Bielschowsky and other methods of staining,
and the changes which occurred in the cells, the neuroglia, and the
vessels will be considered.

An examination of sections from the paracentral lobe reveals the
fact that the giant cells of Betz are well preserved and contain well-
defined tigroid masses in more or less row-like arrangement in the cell
body and dendrites.

A variable amount of change in some of the pyramidal cells, other
than the Betz cells, is present, largely confined, however, to the
pyramidal cells of the ganglionic and multiform layers of the cortex.
The tigroid bodies have undergone disintegration. In some instances
a general chromatolysis has occurred, but in many cases the bodies
in the interior part of the cells are affected more than those peri-
pherally placed, i.e., a central chromatolysis is present. In the cells in
which a general chromatolysis has occurred, a row of small irregu-
larly defined and disintegrated bodies can usually be seen around the
periphery of the cell, while here and there cells in which the chrorno-
philic bodies have vanished, can be found. Lying among the disinte-
grated tigroid bodies, granules of various sizes and shape can be seen.
Sometimes large irregular masses occur, and often small bodies grouped
together are encountered. In some instances the disintegration is of
such a character that extremely fine granulations are present. The
nuclei also present deviations from the normal appearance. The nucleus
is in some instances swollen, and the nucleoli are not stained. Shrunken
nuclei and nuclei with an eccentric position or displacement to the
periphery of the cell are seen.

A study of the cell pigment (lipoid material) which forms an im-
portant element of the ganglion-cells, shows no increase in this sub-
stance. The quantity of this pigment normally varies considerably in
different cells. The large pyramidal cells of the cortex and the cells of
the anterior horn of the spinal cord normally show a regular amount of
this substance, while others, as the granular cells and small pyramids,
contain very little pigment. This pigment increases with age. In youth
it is small in amount, while in old age it frequently fills a great part of
the cell body. Care is necessary in the study of this lipoid substance
when stained only by the Nissl method, as it usually appears as an almost
clear and minutely subdivided area in the body of the cell, and at first
sight might lead one to think that an extreme form of vacuolization of
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the nerve-cell had occurred. Also in those instances in which the tigroid
bodies are intensely stained, equal amount of the substance may appear
quite different, according as the tigroid present is abundant or scanty.

With the Bielschowsky method for the study of neurofibrils, no
change in these elements can be detected in most of the cells.

A hyperplasia of neuroglia-cells can be observed in the neighbour-
hood of degenerated ganglion-cells, and here and there glia rasen are
in evidence. No vascular changes present.

Cerebellum : No pathological changes can be detected.
Medulla oblongata: The cells of the motor nuclei and of the

formatio reticularis retain a normal appearance. A few of the cells
of the nucleus gracilis, and of the nucleus cuneatus, show changes
similar to those occurring in the cells of the lower layers of the cortex
—that is, swelling of the chromophilic bodies, granular disintegration,
shrinking and displacement of the nuclei. No degenerative changes
or falling out of fibres could be found.

Spinal cord: Numerous sections from the cervical, dorsal, and
lumbar regions of the spinal cord were prepared by methods for the
study of pathological changes in the cellular elements, and alterations
in the axis cylinders and medullary sheaths.

In the cervical region of the spinal cord the motor cells of the anterior
horn show no alteration. The tigroid corpuscles are well defined, and
retain their more or less characteristic row-like disposition in the cell
body and dendrites. The nuclei are centrally situated, and no patho-
logical changes can be seen. No abnormal increase in pigment is
present. Some of the cells of the lateral horns, however, are swollen
and show chromatolytic changes; the typical row-like arrangements of
the Nissl bodies is lost, and they have undergone granular disintegration.
The tigrolysis seems to be of a central type in most of the cells which
show changes. The nuclei of some cells stain diffusely blue by the
Nissl method, while other nuclei are swollen and refuse to take the
blue stain. Occasionally slight fragmentation can be observed. The
nucleoli present no marked alteration. In the posterior horns a few
cells are found which show changes similar to those which occurred in
some of the cells of the lateral horns.

In the thoracic region the cells of the anterior horns are likewise
remarkably well preserved. Here and there a cell is encountered in
which a row-like disposition of the tigroid corpuscles is disturbed, but
otherwise no alterations can be seen. Slight granular disintegration in
a few of the cells of the nucleus dorsalis is evident.
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The motor cells of the anterior horns in the lumbar region present
a normal appearance. A few of the cells in the posterior horns show
changes of a similar character to those which have been described as
occurring in the lateral horns of the cervical cord.

A painstaking examination of numerous longitudinal and cross
sections from the cervical, dorsal, and lumbar cord revealed no
degenerated nerve fibres.

Spinal nerve roots: In Nissl preparations an increase in cells
appeared to exist in many of the roots. By larger magnification it
is seen that this increase of cellular elements is due to the presence of
polyblasts and " gitter " cells.

FIG. 1.—Bielschowsky method. Zeiss homo. Imm. T's oc. 1. From the crural nerve.
Showing " kornchen" cells within the sheath of Schwann. k, "kornchen" cell; a, axis
cylinder.

These changes are evident in the different roots and in the cauda
equina, and are quite identical with those occurring in the peripheral
nerves. The infiltration in the roots ceases somewhat before the point
of their exit through the pia.

Peripheral nerves: For the study of the peripheral nerves the
staining methods for the demonstration of the cellular elements, the
medullary sheath and axis cylinder were applied. At the outset it
could be readily noted that the changes in the brachial plexus and
nervus cruralis were more marked than in the tibialis and peroneus.
When sections were made with the microtome, numerous round and
long areas of a greyish colour could be observed. By a low magnifica-
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tion it is evident that the changes in the nerves are quite irregular,
some bundles being intensely infiltrated, while others remain apparently
unaffected.

The polychrome methylene blue stain was applied for the study of
the elements of the nerves, since they, especially of the perineurium
and endoneurium, take an important part in pathological processes
in the peripheral nerves. A study of the epineurium shows it to be
much infiltrated with polyblasts and "kornchenzellen." In some
areas the infiltration is more pronounced than in others, and lympho-
cytes, polyblasts, and " gitter " cells are crowded together so closely as

- " \

FIG. 2.—Polychrome methylene blue stain. Leitz obj. 6, oo. 1. From the peroneus
nerve. Showing perivascular infiltration with " kornchen " cells and polyblasts. k, "korn-
chen " cell ; p, polyblast.

to almost exclude other structures from view. Especially is this notice-
able in the region of blood-vessels. Many "mas t " cells are seen lying
between the fat cells, in some instances collected together in masses.
Large cells with horse-shoe shaped nuclei are occasionally encountered.
Proliferation of the cellular elements is present.

The infiltration of the perineurium is even more pronounced. Here,
as in the epineurium the polyblasts are prominent, and various stages of
their development into " kornchenzellen " is in many areas beautifully
illustrated. A proliferation of the cellular elements can be observed,
their protoplasmic processes are more deeply stained and can be often
traced for a considerable distance. " Kornchenzellen " are frequently
seen in close proximity to these cells, to which they are applied. In
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the endoneurium, poly blasts and " kornchenzellen " are encountered in
large numbers lying between lamellae, and in the perineural lymph
space. Proliferation of the endothelial and fixed connective tissue
cells is quite evident. In cross section the protoplasmic processes of
the profilerated fixed connective tissue cells can be seen surrounding
several nerve fibres. The Schwann cells are only slightly proliferated.
The similarity existing between the Schwann cells and fixed connective
tissue cells often makes it difficult to distinguish the former from the
latter; in fact, at times they cannot be differentiated.

With the Marchi method, an increase of the Elzholz bodies
between the myelin-sheath and the sheath of Schwann can be seen.
In Marchi preparations which have been counter-stained with safranine,
these bodies are more evident, and the neurokeratin net, in reference to
the existence of which much discussion has occurred in the past, is
brought out prominently.

By Van GHeson's stain—besides the intensely red stained connective
tissue—the cellular elements are also beautifully stained. The darkly
stained nuclei of the polyblasts and "kornchenzellen" are especially
pronounced, and the net-like protoplasm of the " kornchenzellen " is
quite discernible.

By the Sudan I I I method, the "kornchenzellen" are seen to be
filled with yellowish stained lipoid material.

An examination of numerous preparations by the Bielschowsky
method show the axis cylinders to be uninterrupted in their course, and
presenting a normal aspect. Whilst occasionally a slight fragmentary
degeneration in a fibre, or here and there a newly-formed axis cylinder
process, or considerable irregularity in the size of a fibre can be found;
as similar changes have been frequently observed in normal nerve fibres,
they cannot be considered as pathological. The polyblasts and
" kornchenzellen " are remarkably well stained by this method, and the
pronounced infiltration quite perceptible. Although the axis cylinders
appear themselves intact, a careful examination reveals the interesting
fact that the medullary sheath has become invaded by " gitter " cells,
which in cross section of the fibres, can be seen lying within the
sheath of Schwann.

CONCLUSIONS.

The changes in the peripheral nerves on microscopical examination,
are most interesting, and emphasize the importance of an examination
of the peripheral nerves in all cases of acute spreading paralysis, as
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it seems most probable that the pathology of this condition per se is to
be looked for in the peripheral nervous system.

In this case the pathological findings are those of an interstitial
neuritis, affecting the nerve roots and peripheral nerve stems.

It is also interesting to notice that in spite of the existence of this
interstitial neuritis, no sensory symptoms or pain on pressure occurred.

The motor cells were well preserved through the central nervous
system, and the cellular changes which were present could hardly be
regarded as having any direct relation to the paralysis, as such cellular
alterations are frequently found in other conditions not associated
with acute spreading paralysis.
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